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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
05/30/2008 has been entered. 

2. Applicant's amendment of claims 1 and 24 in the paper filed on 1 1/02/2007 is 
acknowledged. 

Claims 1-24 are pending and at issue. 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Objections and Rejections that are Withdrawn 

3. The objection to the specification is withdrawn in light of Applicant's amendment 
of capitalize trademarks. 

Claim Rejections Withdrawn - 35 USC §112 Second Paragraph 
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4. The rejection of claims 1, 3-5, 8-9, and 11-16 under 35 U.S.C. 112, second 
paragraph for indefiniteness for omitting an essential step is withdrawn. Applicant's 
amendments to claim 1 have overcome this rejection by reciting "relative copy number 
(CN)" in the preamble and obtaining "the relative CN" in step (3). 

5. The rejection of claims 7-9 under 35 U.S.C. 112, second paragraph for 
indefiniteness for not redefining a common term to its contrary meaning the claim is 
withdrawn. Applicant's amendments to claim 1 have overcome this rejection by reciting 
the essential relationships of the NucSeq's to each other. 

6. The rejection of claims 1 7-23 under 35 U.S.C. 1 1 2, second paragraph, as being 
incomplete for omitting an essential step is withdrawn. Applicant's amendments to claim 
1 have overcome this rejection by reciting "relative copy number (CN)" in the preamble 
and obtaining "the relative CN" in step (3). 

7. The rejection of claim 24 under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting an essential step is withdrawn. Applicant's amendments to claim 
24 have overcome this rejection by reciting "relative copy number (CN)" in the 
preamble. 

8. The rejection of claims 1 7-23 and 24 under 35 U.S.C. 1 1 2, second paragraph, as 
being indefinite for not redefining a common term to its contrary meaning in the claim is 
withdrawn. Applicant's amendments to claim 1 and 24 have overcome this rejection by 
reciting the essential relationships of the NucSeq's to each other. 

9. The rejection of claims 1 -24 under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for lack of antecedent basis for monitored by fluorescence is withdrawn. 



Application/Control Number: 10/522,405 Page 4 

Art Unit: 1637 

Applicant has amended claims 1 and 2 to provide antecedent basis fro fluorescence. 
However, a new rejection under 35 U.S.C. 112, second paragraph necessitated by 
amendment is given in regards to the "monitoring of fluorescence", please see below. 

1 0. The rejection of claim 2 under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for lack of antecedent basis for "absolute CN" is withdrawn. Applicant is 
correct that the claim had been amended to provide proper antecedent basis. 

11. The rejection of claims 1, 3-5, 8, 11, 12, and 17-23 under 35 U.S.C. 112, second 
paragraph, is withdrawn as being incomplete for omitting essential structural 
cooperative relationships of elements of how the CN of NucSeql and the CN of 
NucSeqll each relate to the relative CN as given in the formula in step 1(3)of claim 1 . 
Applicant argument is persuasive. 

Rejections that are Maintained 
Art Cited by Applicant Not Provided 

12. Examiner is not in possession of any new references in the responses of 
Applicant filed on 1 1/02/2007 and 05/30/2008. Nor is there a new IDS filed. Therefore 
the references which Applicant cites within the responses for those filing dates have not 
been considered. 



Claim Rejections Maintained - 35 USC §112 First Paragraph 
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13. The rejection of claims 1-24 under 35 U.S.C. 112, first paragraph is maintained, 
because the specification, while being enabling for detection using probes with both 
quenchers and fluorophore, does not reasonably provide enablement for detection by a 
fluorophore alone by any measure of concentration. The specification does not enable 
any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to use the invention commensurate in scope with these claims. 

The nature of the invention and breadth of claims 

Claims 1-24 broadly recite any fluorescent method of monitoring without little 
limitation on what is fluorescing (probes are labeled) and any expression of 
concentration including weight per volume concnetration. However, the art teaches the 
use of molar concentration to determine copy numbers and relative copy numbers as 
taught by Ginzinger et al. (2000), Ginzinger et al. (2002), Zhang et al. (1997), and 
Zhang et al. (1997). Furthermore, in each of these teachings it is clear what the 
fluorescent moiety is and what its detection relates to and how the assay format leads to 
a fluorescent measurement that is related to copy number. These references also go 
into detail on the amplification technique used and how those techniques are suited to 
determining copy number. 

Applicant's response does not address the specific fluorescence detection 
techinques of the cited prior art. The prior art teaches by example that only certain 
fluorescent techniques can be used in single tube assays to monitor amplification. 
Ginzinger et al. (2000) teach: "The amount of FAM fluorescence in each reaction 
liberated by the exonuclease degradation of the TaqMan probe during PCR 
amplification . . , (see 1 st full paragraph on p. 5405). It is further noted that an 
exonuclease is not required for amplification and an exonuclease is not recited in the 
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instant claims. Therefore the instant claims are not enabled for the technique of 
Ginzinger et al. (2000). Ginzinger et al. (2002) also teach the exonuclease technique 
and a variety of other techniques all of which require not only the fluorescent label but 
another specific and essential component, such as a quencher, and where the 
additional component is not necessary for amplification (se 3 rd full paragraph on p. 504). 
It is further noted that another essential component for detection of fluorescence, other 
than the fluorescent label, is not recited in the instant claims. Therefore the instant 
claims are not enabled for the techniques of Ginzinger et al. (2002). Zhang et al. teach 
use of EtBr to detect the DNA after an essential separation step on agarose gel, that is 
the detection is not done in the single container of claimed invention. Therefore the 
instant claims are not enabled for the techniques of Zhang et al. (1 997). 

Applicant has not provided any evidence or prior art teaching or disclosure in the 
specification that concentration of an oligonucleotide can be determined with just one 
fluorescent label in an amplification performed in a single container. 

Applicant further argues that a relative copy number can be determined from the 
relative concentrations regardless of whether those concentrations contain information 
about the number of copies or not. The claimed invention is at least not enabled for 
using concentration of weight per volume as follows. For ease of discussion, the 
example used are where Conc-l S ci and Conc-ll S cn are expressed per the same unit 
volume and thus the only thing varying between Conc-lsci and Conc-llscn is the weight of 
SCI and SCII. In this example discussion "ng" will be used for the weight. In this 
example the molecular weight of the oligonucleotide of the SCI is not equal to the 
molecular weight of the oligonucleotide corresponding to SCII (which is a broad and 
reasonable interpretation encompassed by the claimed invention). Thus when one has 
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X ng per unit volume of the SCI which is Conc-lsci and Y ng per unit volume of the SCII 
which is Conc-llscn, the ratio of these is: 

(Conc-lsci / Conc-llscn) = (X ng per unit volume)/(Y ng per unit volume) = X/Y , 

which is the formula of instant claim 1 and 24 and which results in a weight ratio 
X/Y as the unit volume cancels. 

Thus one knows the relative weight of X to Y and that is all. Without knowing the 
relationship of the weight of X to its copy number and the weight of Y to its copy 
number, or some other copy number relationship to the weight(s), one cannot determine 
the relative copy number by the formula given in instant claims 1 and 24. Multiplying the 
ratio by the copy number of Y simply results in the copy number of Y times the weight 
ratio, and does not yield the copy number of X. 

It is further noted that while it is recited that NucSeql hybridizes to the 
complement of NucSeql' and vice versa and in the same manner for NucSEqll and 
NucSeqll', this does not establish a one-to-one relationship or any other factor of 
relationship of the copy number of NucSeql to NucSeql' and the copy number of 
NucSeqll to NucSeqll'. That is, these recitations allow for regions of undefined length of 
NucSeql and NucSeqll' to hybridize to each other, and independently for portions of 
undefined length of NucSeqll and NucSeqll' to hybridize to each other. (For example, 
NucSeql could hybridize twice to two separate regions of NucSeql' having the same or 
partially the same nucleic acid sequence, NucSeqll could hybridize three times to three 
separate regions of NucSeqll' having the same or partially the same nucleic acid 
sequence.) Thus without a one-to-one or other known factor of relationship of 
hybridization and even further without the knowledge of how many labels via probes, if 
any labels or probes, attach per each molecule of NuqSeql, NucSeql', NuSeqll, and 
NucSeqll' and that the number of labels may vary, if present, even between NucSeql 
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and NucSeql' and may vary, if present, between NucSeqll and NucSeqll; one also 
does not know the relationship of the copy numbers of these sequences to each other 
via the claimed complementary regions. It is noted that the language "hybridize to the 
complement" is broadly and reasonably interpreted to allow hybridization to any regions 
of or up to and including the full complement. 

Applicant has not provided any evidence or prior art teaching or disclosure in the 
specification that a relative copy number can be determined from weight per volume 
concentrations alone, that is without any knowledge of the relationship of the weight of a 
oligonucleotide to its corresponding number of copies. 

That concentration of weight per volume alone is not sufficient to determine copy 
number without some relationship of that concentration to copy number is evidenced by 
Gibson et al. (1996) who teach: 

"As a general rule, the target and control should use the same primers, contain 
similar guanine + cytosine (G + C) content, and be of equal or similar length. 
Once a control has been designed, it is important to validate the internal control. 
Validation requires demonstration that the competitive control amplify with equal 
efficiency and achieve plateau simultaneously with the target (Raeymaekers 
1 995)" (see 1 st column of text on p. 995). 

Once such conditions are met, Gibson et al. further teach: 

"Although absolute quantitation requires the accurate determination of internal 
control concentration, relative quantitation can be established easily with a 
validated internal control" (see bottom of 1 st column on p. 995). 

It is also noted that Gibson et al. teach use of a quencher and fluorophore and 

further teach that the probes and probe fluorophores for the target and control are 

different to permit separate detection of each (see 1 st full paragraph of 2 nd column on p. 

999 and see Table 1). 
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Thus the prior art teaches that there must be a structural relationship of the 
control to the unknown target oligonucleotides in order to determine relative copy 
number. The broadly claimed invention does not provide such structural relationship or 
adequate relationship of the controls to the target oligonucleotides. 

Working Examples 

In response to applicant's argument that the working example in the specification 
shows certain features of applicant's invention, it is noted that the features upon which 
applicant relies (i.e., a quencher and a fluorophore) are not recited in the rejected 
claim(s). Although the claims are interpreted in light of the specification, limitations from 
the specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181 , 26 
USPQ2d 1057 (Fed. Cir. 1993). 

Thus the sole example disclosed in the specification is not recited in the claims. 
Applicant has no working example in the specification that demonstrates that Applicant 
was in possession of the broadly claimed invention. 

Guidance in the Specification. 

Applicant argues that the claimed invention, determining the concentration of an 
oligonucleotide with just one fluorescent label in an amplification performed in a single 
container, was well known in the art. Applicant however does not provide any citation of 
this and does not point to support in the specification of this. 

Furthermore, the claimed invention does not recite a separation step which is an 
essential step in the method of Zhang et al. (1997) as already noted above. 
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The unpredictability of the art and the state of the prior art 

1. Reliability 

Examiner does not disagree with the points that Applicant's makes under this 
subsection. The overriding point is that the claimed invention is not limited to the points 
that Applicants makes but is to a much more broadly claimed invention of determining 
copy number using concentration of an oligonucleotide which can be expressed in 
weight per volume and where the concentration is quantitated with just one fluorescent 
label in an amplification performed in a single container. 

Thus the difficulties in reliability of the methods as taught in the art only make the 
broadly claimed method more unreliable, if in fact the broadly claimed invention is 
possible. 

2. Many Biological Samples Contain Inhibitors. 

Examiner agrees with this point and recognizes the quotation by Bustin which is 

given. 

3. Normilization 

The normalization of an amplification reaction in regards to concentrations of 
amplified products (and without regard to copy number) was well known. But the 
broadly claimed method does not provide the necessary essential steps and/or 
essential elements to achieve normalization of copy number. It is unclear, as noted 
above, as to how the broadly claimed method determines copy number. No claim 
recitation is given as to how the known copy number of the internal standard relates to 
the determine concentration of an unknown copy number of an unknown 
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oligonucleotide, especially in consideration of the permutations possible in the probe 
hybridization, the permutations possible in the number of labels per probe, the 
permutations possible in the number and specificity of probes, and conducting the 
amplification reaction in a single container as already discussed. As already noted and 
confirmed by Applicant in response, such amplification is not a trivial matter and the 
cited art goes into specific and great detail so that the art-cited amplifications can be 
performed and reproduced. 

Quantity of Experimentation 

Examiner disagrees with Applicant's conclusion that a skilled artisan would know 
how to carry out the amplification reaction as broadly claimed to determine relative copy 
number. Art recognized parameters that need to be specified are already given in the 
previous Office Action. 

It is noted that the features upon which applicant relies (i.e., competitive and non- 
competitive formats) to enable the claims are not recited in the rejected claim(s). 
Although the claims are interpreted in light of the specification, limitations from the 
specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181 , 26 
USPQ2d 1057 (Fed. Cir. 1993). 

Guidance in the Specification. 

Applicant is correct that the prior statement of Examiner needs clarification. 
Examiner amends his prior statement as follows. The specification provides no 
evidence that monitoring fluorescence of any single component would be feasible to 
determine relative copy number (the amendment is underlined). As stated in the 
beginning of this section, the issue is one of scope of enablement. If properly claimed, 
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the invention may be enabled for detection using probes with both components of a 
quencher and a fluorophore. Depending on how this is claimed, the lack of enablement 
for determining copy number may or may not be overcome as well. 

Level of Skill in the Art 

To use the broadly claimed invention, the level of skill in the art is deemed to be 
high. Applicant does not present argument against this. 

Conclusion 

The conclusion of the prior Office action is maintained. The broadly claimed 
methods are not enabled. 

New Rejections Necessitated by Amendment 
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Claim Rejections - 35 USC §112 

14. Claims 1-24 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

15. Claims 1-24 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential structural cooperative relationships of elements, such 
omission amounting to a gap between the necessary structural connections. See 
MPEP § 2172.01 . The omitted structural cooperative relationships are: the relationship 
of the fluorescently labeled probes to any or all of the sequences NucSeql, NucSeqll, 
NucSeql', and/or NucSeqll' as recited in claims 1 and 24. Dependent claims 2-23 are 
thus also indefinite. 

16. Claims 1-24 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential steps, such omission amounting to a gap between the 
steps. See MPEP § 2172.01 . The omitted steps are: the step(s) of amplification 
"monitored by flourescence" which allow "determining from the results of amplification of 
step (2) the concentration of NucSeql and NucSeqll" as recited in claims 1 and 24 and 
how such amplification "monitored by amplification" relates to the standard curve of SCi 
and SC 2 . 

Prior Art 

1 7. No prior art was found which teaches or fairly suggests a nucleic acid 
amplification technique that uses two nucleic acid sequences on a single vector as 
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controls to determine the relative copy number ratio of two corresponding nucleic acid 
sequences. The closest prior art found was Ginzinger et al. (2002), Zhang et al. (1997), 
and Gibson et al. (1996) each of whom teach use of known nucleic acid sequences to 
determine relative copy numbers of unknown nucleic acid sequences. However, none 
of Ginzinger et al. (2002), Zhang et al. (1997), or Gibson et al. (1996) teach or fairly 
suggest a control or standard which has two nucleic acid sequences on a single vector. 

Conclusion 

18. Claims 1-24 are rejected. 

1 9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mark Staples whose telephone number is (571 ) 272- 
9053. The examiner can normally be reached on Monday through Thursday, 9:00 a.m. 
to 6:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571) 272-0782. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Mark Staples 
/M. S.I 

Examiner, Art Unit 1637 
July 29, 2008 

/Kenneth R Horlick/ 

Primary Examiner, Art Unit 1637 



